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TPT^r.n}MjamrcjmONS services APPiytATUS 

This inventicm con^cecDS tlxe fidd of Telecominttmcations aad in pardcular the field 
of fixed and mobile tdecostmiuidcatiozis indudias but not limited to GSM, 

5 

, It is cxistomaiy in mobilo telephony implemeirtations for the same telephone number 
(e.g. an MSISDN telephone nximber) to be usable as an address for both voice calls 
and text messages,, and it is also commoa that in the eveot of xmisaocessfial voice 
connection means are provided for a voice message to be left. 

10 

Sraprisingly in the standaid GSM specifications, if yon want to use a mobile 
telephone nnmber as a host address, it only supports on-net access^ and therefore 
various solutions have been proposed for all-net access. This has led to a technique 
commonly known as Virtual Mobile. VirtuaL Mobile allows text messages addressed 
15 tohostequipmentinanelwadc A to be sent firom any network. 

Virtual Mobile works by providing a Home Location register (HLR) function for a 
virtual telephone number, i.e, one that is not necessarily associated with a real 
physical telephone texminal The standard routing operations of GSM deliver a call 
20 or message to the correct netwoi3c node by querying the HLR in order to detexmine 
the location of a telephone. By arranging for the HLR to xespond to queries relating 
to Virtual Mobile nunibers by returning the address of a networic node designated for 
TifltiHI^Tig Virtual Mobile calls or messages, access to this network node becomes 
possible fiom any networic 

25 

Virtual Mobile systems to date have be«i focussed on tesA connectivity although the 
technique of voice call te-direclion is known. Voice call re-diiection allows a 
nonnal voice telephone call to be made to a Virtual Mobile number. HowevOT flxe 
cmrent po^on of such re-direotion techniques is that a voice call is normally 
30 redirected to either another telephone for personal ajasvyrering or* in some cases* is 
directed to a voice announcement system, which for exaniplo may explain the 
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service and prompt the callerto send a lead: to tbie Virtual Mobile 
service. 

It is coimnorL at tibs nxomeot for text messages to be deEvered to temunating hosts 

5 overlP-iietworfcsTismg-SMSC-'ljased-pTO *dlihougk''som"el?bmp"airi^ 'sv&ir^k 

TelsisofifeemafldeHv«icytolK>5tsoverthep^ 

At the same time as these techmcal developoieixts have hem, taipjis pl^tce, a dbange 
in u$e?:$* behaviour has also occraxed whereby mobile phone iisers vrtH typically call 
10 or tsKt to a mobile telephone number dependjjo^ on their persoxxality, mood and 
oircomstanoes of tibe moment The characteristics of text and voice messages aire 
dififeiept and each is suited to its own types of commni^cdixon. 

The present invention hngely improves the utiljity of "fiiiid party connectivhy by 
15 alloxving a telephone nser to call (Le. voice) or text a message to a virtual mobile 
nnxnber allowing both to be delivered by email over an Internet- Ihere is therefore a 
simple interface for the user, Le. fihey simply call or tesrt to a telephone number 
associated with an organisation, product etc. and &ere is also a simple set up means 
for the organisation, or possibly the individual, to acquire a Virtnal Mobile 
20 tel^hone manbers which they may feen use fer receiving voice or text messages via 
emaiL 



The preset invention allows an email address to be associated wrih a Vutual Mobile 
nomber, and for eilher a voice call or a text message that has bem directed to the 

25 Virtual Mobile number to be delivered by email to the associated e m afl address, 
respectively as a voice message attachment or a representation of the toct message. 

- - -Recognising-that voice and tesct communication axe each more suited to diJBfering 
circumstances, a potsitial sender may fhere&te be more likely to send a message if 
both means are always available since he can at any time choose the more 

30 appropriate means of oommunicatioaj. Furthermore, offering both methods on the 
same number makes the situation simpler for tiie user and reduces barriers to 
communication. The present inv^tion allows both individuals and organisaticms to 
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as»Ciate an email address with a Virtual Mobile telephony address, liiis address 
bemg usable a5 a sin^e contact address for receiving bo& voice and text 
cocommdcation* iiae resultant communication being delivraed by email, 

5 It is also possible to foriher extend the utility of the invention by optionally allowiog 
voice calls to be delivered dirwtly at certain times, fisr example to an agent or 
.switchboard during of&ce hoios, and to utilise a means &r recording voice messages 
to be delivered to an email address at oth« times. 

10 According to the invention there is provided a telecoromnmcations services 
apparatus for use wifli atelecommtmications system, the ^paratus being operable to 
associate an email address vnQi a nusbile telephony address^ and the apparatus 
providing means to allow a caller makfcog a voice call to iMs address to record a 
message lhat is delivered as an exnaU attachment to the associated email address^ and 

15 finther for a text message directed to the mobile telephony address to be delivered 
by email to the same email address, -wherein the mobile telephony address Is a 
Virtual Mobile addxess- 

The Virtual Mobile function that is utilised by the invendon may operate in network 
20 A inilising solely MSISDN nnmbers taken fiom network A's allocated number 
ranges. In this case a network B has no involvemeixt in the operation of the 
invenfian. Optionally, the Virtual Mobile fimcAon may also opiate using MSISDN 
nnmbecs taken fixm a netwcurk B's allocated number ranges, in this latter case^ 
netV7ork A is also providing a Virtual Mobile service on bdbalf of netwoik B. Since 
25 iMs is the more general case> the invention is now described onliiB basis of the two 
networks A and B. The fomiCT case is also covered in the foUowing description by 
taldttg iietwork A and network B to be 1he same netwoi^ 

The known Location Update method for implementiiig Virtual Mobile is used in this 
30 example $ince it is more appropriate for the case wbere networks A and B arc 
different networks. However if network A and B are the same network then the 
known Internal HLR method or another method may be used instead. 
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Mobile telephone networks inoluding a seiidex''s network a network A (2) and a 
network B (3) are inteioonnectecL A and B may or may not be the same netwoii, 
and the sendaar's network may be any network including A or B. A recipient 



gatrway (18) attached to networic A 

Networic A opsrates s Virtual Mobile eqaipment (13), which preferably contains at 
least one SMS Router (12) as a destination for certain Virtual Mobile numbers, one 
or more of ^prfrich numbers are allooated to sesrvices on behalf of network B and other 
numbers are allocated to services for netwo3ck A, where these services make use of 

■fhe present invention and delivef voice aod text me^ages by email. 
The Virtual Mobfle equipment (13) periodically generates MAP-LOCATION- 
UPDATE messages for the. certain MSISDNs diat are associated with netwod: B, 
and tbese update network B*s HLR (9) to indicate that the location of the Virtual 

Mobiles is the SMS Router (12). 

When a user (4) sends a text message to one of the Virtual Mobile nnmbsrs 
associated "wiflx netwoik B, his SMSC (5) sends an SRI-SM quety (6, 8) that is 
routed by (5SM networks viaMSC (7) to network B*s HLR (9). The response to tWs 
query (10,1 1) directs the SMSC (5) to deliver the message to Ihe SMS Router (12). 

The Virtual MobfliB equipment (13) may then detenmne that the Virtual Mobile 
number used is associated vnSoi neWvoaifc B, and convert fhe message to an cso^ail 
fonnat and deliver it ^a an email gateway (Ig). For voice calls firom Ihe user (4), 
network B^s HLR sends m MAP-PROVTDE ROAMING NmCBEE. query (20) to 
network A's SMS Router and obtains axondng response (21) direcdng network B to 

deEver tiie call (22) to the Voice equipment (19) in network A, which may record a 
message, convert the message to an email fbranat and deliver it via the email 
gateway (18), - .. ... 

The Virtual Mobile (Virtual Mobile) equipment in a preferred embodiment may be 
implemented on one or more SMS Routedrs in network A. Using techniques kno-wn 
in (he art and described above, the Virtual Mobile equipment may be arranged to 
contain "flie HLR function for the Virtual Mobile numbBrs to be used, may 



-conapany-or -organisation C (25) is-conneoted-via-the pubEc-Intfimet-to--an-«mail- 
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implement a Loralion Update tecbaique using an HLR fimyctiLoii in B^s network, or 
may implement an HLR fiinction fer specific number ranges such as searvice 
lavmbers. ffit is desired to implement Itba iavedation in network A solely with virtual 
nranbers "belonging to network A tbien edfliea: techniqua may be us^ If it is intended 
to operate fbe Virtual Mobile equipmeiit in Network A on behalf of netwoik B using 
virttel numbers fixan B*s number laiage, fheaa tfas Location Update method must be 
used. 

In the following example, the Location update m^od is used^ aUowing tfie virtual 
numbers used to belong to any netwozk, inoludii^ network Aj though in the example 
they are assumed to belong to network B so that the e>cdmpIo has the most general 
^licabilily; i.e. net«?oi3c A and network B may be tiie same network, or dififereot 



In order to implemient the xavendoiL, the Virtual Mobile equipment is configured so 
that for selected virtual numbers or number ranges belonging to network B, periodic 
location update messages are generated by the Virtual Mobile equipmoit.' These 
cause the location of these virtual numbers as recorded by network B*s HLR to be 
the SMS RoutBi(s) that form part of tho Virtual Mobile equipmeait hi networic A. 
Messages directed to these virtual numb^ will then ultimately be routed to the 
identified equipment m network A- Network A can then implemsot Vktual Mobile 
services on behalf of network B with no changes to B^s netwoik. It is merely 
necessary fbr network B to allocate suitable numbons or number ranges and to 
provision them OTto its HIJl(s) is the usual way as 
location update messages will be acoeptedin the normal way. 

When a mobile subscriber sends a t^ message to one of the Virtual Mobile 
numbers associated witb network B^ his SMSC sends an SRI^SM query tliat is 
routed by GSM netwoifes to network B*s HLR, Hie response to this query directs 
the SMSC to deliver the message to the SMS Router in netwodc A. Th^ Vnrtual 
Mobile equipment may then detennine that the Virtual Mobile number used is 
associated with network B, since a network B IMSI is present in the MAP message, 
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and convert tbus message to an email fcsrmat and deliver it via an email gateway (1 8). 
Thfi Vxrtoal Mobile eqpipmeot may maintaiti a database or lookup table relating 
Virtual Mobile numbers to JMSXs and to email addresses. 



5 — It-may-be-fuptber-airsoQged-that-voic^ oalls-directed-to ona-of -tbeso virtual-numbers 

$re directed to suitable voice equipmeait in the following manner. When a voic^ call 
i$ made £t)m any network to one of the Virtual nmnbeis assodated with, network B, 
sn ISUP voice call is routed bx the normal manner to anive at a g3teway MSG in 
network B. T&is switeli titieai makes an SRI (Send RoutiAg iB&Tmation) query to 
1 0 network B*s HLR. Ho^wever due to the location updates done by the Virtual Mobile 
equipioftiat in network A, a PRN (jprovide roaming nomber) request Tvill be sent from 
the HLR. to the SMS Router bx netwodc A, Network A's Virtual Mobile equipment 
is operable to allow it to respond to such requests with &e MSISDN or directory 
nxmiber of the suitable voice equipment^ wMdbL is preferably in network A. Network 
15 Ais thenableto haiidle voice calk to these virtual munbers on bdtialf of network B, 
for &}£ample to provide aonouncemeuts^ or interactive voice services. Suitable voice 
equipment would be a Voice Services switch or an IVR. Overactive Voice 
Response) unit Preferably the voice equipment is able to reoord messages fiom the 
caller and ddiv^ them by email as an attachment to the email address that is 
20 associated wth the Virtual Mobile number used by the caller, or optionally to roirte 
a caH directly to a destination telephone number associated with the Virtual Mobile 
number dialled by the caller according to for example time of day or other aiterion 
configured on the system. 

25 Preferably tiie voice services equipment is configured to record voice axidio ffles in a 
widely used, compressed audio £mnat such as GSM, so that it may be decoxxipressed 
on a mde. range of computer equipmeritruzmings^^ .. . . 

compression of the audio yields benefits in storage dpaoe required for messages on 
fiTTTail systems, and for efQdent transmission between subs}'stems -within ib& mobile 

30 and email networks. 
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Praferafcly &e voice eqtdpmeat is operable to accqpt via the? emsul gatetvay, subject 
to normal security procedutes, to audio file that is to be used as ttx^ aadio prompt to 
be played to voice callers to the service. la this way, tbje organisation may update its 
audio pronqjt by simply s^disg att eonail cnntaiping fh& appropriate audio 
attacbmeot. 

Traditioiaally, Virtual Mobile implementations direct tesct messagbs via SeT\dce 
Providers attached to SMSC$. Willi the present inveafion both voice axid text 
messages may l>e directed preferably to the same destination, wfaioh might not be 
SCTvice Provider, but may be the end-customer or orgaoisatiorL The voice services 
eqcdpment may optionally be configured to^ route calls liirough direcdy during 
certain hows or to record and CTiail voic^ messages at oSier times^ and these 
redirection options are preferably configurable by the eaaid nser. 

The tey advantage of the inveation over the prior art is that connectivity is 
increased. QrgaDisations may now publisi just one contact mmxber throngji which 
they may lecdve both vcdce and text commumcations. Witii this invention, 
organisations that wish to receive text commtmication. no longer oeed a dedicated 
comection to a mobile qpeiatar, for exanxfJe by X.2S or TCP/DP that Ihey must rent 
Instead Ifaey can now opt to receive messages by ecnail, and hencc make Tjse of the 
einail fecility that they probably already have at no additional co3*. Purthemiore the 
same medium can be used to receive recorded voice calls as file attachmeuts. This 
has an advantage over traditional answearing machine and call recording schemes in 
that the emculed file may be readily archived or forwarded using normal email 
handling techmqnes. 

Frefembly the organisafion or individual whose email address is associated with th^ 
Virtaal Mobile wmber is able to self-provision the email address, i.e. to ha-ve 
control of the set-up of the associatiim wititu>ut recourse to the netwo3Ck operator- 
This may be achieved by for example sending a text message to the virtual mobile 
number from a specific CLl, where the content of the text message conforms to a 
predefined syntax tiiat spedfies the email address. AltematLvely a voice call coxild 
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be used, "with DTMF detectioQ used to transmit a prsdefined charaotex codmg to 



The iietwoik operator may vrfsh to provide defeult email addresses for certain users 
--wradvancHrof those-userypossibiy^ec^^ addresses: 

Whilst mobile telephone addresses are costomarily associated with individuals^ it is 
not otxstOmacy for mobile telqphone addresses to be associated wxfh orgazusations or 
corapanies. Instead these tend to rely on Sxed telephone xcumb^ or email addbresses 
for outside contact It is possible by addition of suitable in£rastructure to the jSxed 

neftwotk to hnplement tbds hivention also for fixed network virtual numbers. 

Class of searvice, for example controlling the activation or additional features of the 
presexDt invention^ could be defmuined accordhig to the CLI of the call^, p^xmttmg 
subscription based services based on the invention to be offered only to certain 
subscribers. 



spedfcfy the email address. Other methods ate possible. 
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